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1.0 Introduction:

A propagation researcher or a systems engineer who intends to use
the results of a propagation experiment is generally faced with
various database tasks such as the selection of the computer
software, the hardware, and the writing of the programs to pass the
data through the models of interest. This task is repeated every
time a new experiment is conducted or the same experiment is
carried out at a different location, generating different data.
Thus the users of this data have to spend a considerable portion of
their time learning how to implement the computer hardware and
software towards the desired end. This situation may be facilitated
considerably if an easily accessible propagation database is
created that has all the accepted (standardized) propagation
phenomena models approved by the propagation research community.
Also, the handling of data will become easier for the user.

Such a database construction can only stimulate the growth of the
propagation research if it is available to all the researchers, so
that the results of an experiment conducted by one researcher can
be examined independently by another, without different hardware
and software being used. The database may be made flexible so that
the researchers need not be confined only to the contents of the
database. Another way in which the database may help the
researchers is by the fact that they will not have to document the
software and hardware tools used in their research since the
propagation research community will know the database already. The
following sections show a possible database construction, as well
as properties of the database for the propagation research.

2.0 Objectives and Properties of the Database:

The proposed database will contain all the accepted propagation
phenomena models by the propagation research community. The
database will also contain some example data for each model in the
database, but it will not attempt to be an extensive database by
any means. This is because of the fact that the database is
intended to run on a personal computer which generally has memory
restrictions. Thus every user will have to use his own storage
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medium for storing his experimental data. The database will be
modular in form, i.e., the propagation models will be kept in
modules in the database and may be accessed easily by the user
without his having to know the internal working of the database.
The database will have enough bells and whistles to steer the user
away from making incorrect inputs, thereby avoiding the confusion
that results from the output of such a run of the database. The
database will have on-screen help for the user that will guide the
user step by step through the procedure necessary to run the
database, allowing even the novice user of the database to obtain
the same performance as the experienced user.

Many times the user only wants printouts of the models included and
the data that is present to be used with the models; hence,
printout either to a printer or to a file will be allowed for any
module of the database. The database will be flexible enough to
allow the users to change the default values of the models or
change the model itself (the formula), and to run the database with
either the data stored in the database or with their own data. The
output of the database will be in terms of graphs as well as
tables, depending on the model. The software selected for the
database will be such that the graphs resulting from the models
will be flexible, i.e., after creation of a graph, manipulation
will be allowed to fit it to their own requirements. The graphs
will be able to be printed out or stored for later use.

3.0 Database Hardware and Software:

For maximum use, the database will be designed to run on a personal
computer and not a work-station or a mainframe computer. Whether
the personal computer be an IBM PC or Apple Macintosh, the database
will work for it. A personal computer that has a clock speed of
16 MHZ or more will be reasonable for this purpose. This does not
indicate that the slower computers will not run this database, only
that the slower-clock computers, such as 8-MHz speed, will take
more time to run the database request. It is recommended that the
computer have 4 MB of RAM so that the program can be properly
loaded and there is enough memory space for it to work. It is also
recommended that the PC should have a hard disk drive of at least
40 MB. To make the list of needed hardware complete, the setup
should also have a monitor and a laser printer. The monitor may be
a color monitor or just a monochrome monitor; it will not make any
difference in the working of the database software. The laser
printer is recommended for its clarity of printing and the control
it offers in fonts, etc. However, other printers may be used.

The selection of software necessary for the database falls into two
distinct categories: compiler-based software and spreadsheet-based
software. Each category can do the complete job; however, there are
advantages and disadvantages of each type of software. Microsoft's

Professional Basic 7.1 compiler and Microsoft's Excel spreadsheet
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were selected as possibilities for the database software. Following
is a discussion of advantages and disadvantages of these two
software.

Regardless of the PC selected, i.e., either the IBM PC or Apple,
Windows 3.0 software for the IBM PC will make it operate virtually
like the other. The Excel software is available for both types of
computers. The Excel spreadsheet will use macros to do all the
processing. The Excel macros have an impressive array of functions
for the processing, as well as on-screen help for the user along
with easy interactive input-output capability. It has 'message’
capability also, which can be used to guide or advise the user
through the steps necessary to execute the model. The Basic
compiler does not have easy on-screen help capability. This
capability may be created in Basic but only after extensive
programming. Another problem the Basic compiler has is that it
cannot use the 'mouse' to point and shoot when the program is in
execution mode. The mouse is used extensively in Excel and can also
be used for the input-output processing during interactive
procedures.

Since Excel is a spreadsheet, it is well suited for the plotting
with minimum efforts on the user's part. With the Basic compiler,
on the other hand, as though it has the plotting commands in it, it
is rather difficult to use these commands to produce a quality
plot. Excel's internal software produces excellent plots and also
allows the users to manipulate the plots after they are produced to
fit their requirements. The plot produced by the compiler cannot be
manipulated by the users and thus may fall short of what the users
desire in that plot in terms of the plot's presentability. A
similar situation is present as far as the database facility is
concerned. Excel, being a spreadsheet, is naturally suitable for
the database processing, with input-output in columns. The Basic
compiler does have the database capability but it falls short of
many desirable qualities the spreadsheet database has. It will take
a considerable amount of programming in Basic to make it equivalent
to the spreadsheet in terms of ease of use for the user.

The above discussion seems to be tilting towards selection of the
Excel spreadsheet for the database. However, one should be aware of
some disadvantages of the spreadsheet. As the programs become
larger in size, the database program is expected to become larger,
and the execution of the spreadsheet becomes slower than that of
the compiler program. Another disadvantage the spreadsheet has is
that the user needs the spreadsheet program as well as the
spreadsheet software to run it, whereas with the compiler the user
needs the executable file of the program only and does not need the
Basic software itself. This situation may change in the future.
Also, the spreadsheet macros are rather difficult to program as
compared to the Basic compiler programming, and their files input-
output processing is slow.
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The following table shows the advantages and disadvantages of the
Basic compiler and the spreadsheet.

MICROSOFT EXCEL SPREADSHEET [MICROSOFT PROFESSIONAL BASIC

On-screen help is easy

Oon-screen help is difficult

Plots are easy to create
and manipulate

Plots are difficult to
create and manipulate

Database facility is
excellent

Database facility is present

but not easy to operate

Tabular form of input and
output are natural

Tabular form is not easy
to obtain for input or
output

Plots and outputs are very
impressive

Plots and outputs are not
impressive in general

Execution is rather slow
when program size becomes
large

Execution is fast

User needs the program as
well as the spreadsheet

User needs only the
executable file and not
the compiler

It is difficult to program
and file input-output

It is easy to program and
file input-output is fast

is slow

The following figures show a sample of a working database. This is
only a sample; the actual database will have many other options.
Figure 1 shows the first window with all the options the database
may have; this is the main menu of the database. The window also
includes the instructions needed to select the desired option of
the options available to be executed. For this example the Land-
Mobile system propagation models option was selected. Figure 2
shows the sub-options available in the option selected in Figure 1.
For this example, the probability distribution models were selected
from Figure 2. Figure 3 shows all available options under the sub-
option selected in Figure 2. Here, the simplified 1lognormal
shadow1ng model was selected. The result of that selection is shown
in Figure 4. This figure shows the model itself and the parameters
associated with it. Figure 5 shows the default parameter values and
the place for user inputs. In the same window, the possibilities of
plotting the default curve with the user's own curve and supplying
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the user's own data are provided. Once this step is completed, the
model is computed using the data selected and the graph is plotted
(Figure 6). Note that at this time, the user can use Excel's
graphics capabilities to manipulate the graph until it satisfies
any requirement the user may have. After completion of the
plotting, the next window (Figure 7) has the print and store
options for the plot as well as the database. Also in the same
window, the user may select to run the model again with a different
database or different parameters, go back to the main menu, or exit
the database.

4.0 Conclusions:

After understanding the limitations of the spreadsheet and the
compiler, it seems imperative that the spreadsheet should be
selected as the software for the database. This conclusion is not
surprising because spreadsheets are naturally more suitable for the
database-type operations than the compiler-based software. If
desired, both database software may be produced, allowing the user
to select the software he desires.
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